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Claims As Pending 

1-30 -(Cancelled) 

31. (Previously Presented) A method of imaging large volumes without 
resulting slab-boundary artifacts comprising: 

defining a desired FOV larger than an optimal imaging volume of an MR 

scanner; 

selecting a slab thickness in a first direction that is smaller than the 
desired FOV and within the optimal imaging volume of the MR scanner; and 

continuously moving one of the optimal imaging volume and an imaging 
object in the first direction while repeatedly exciting and encoding spins with readout in 
the first direction to acquire MR data that is restricted to the selected slab thickness until 
at least one image of the FOV can be reconstructed; 

processing the MR data to account for accrued phase resulting from table 

velocity; 

transforming the MR data in a z-direction; 

correcting the MR data for spatial variations in the magnetic field in the 

direction of motion; 

removing unnecessary data at the beginning and ending of each 

acquisition; and 

sorting, interpolating, and aligning the transformed MR data to match 
anatomic locations in the first direction. 

32. (Previously Presented) The method of claim 31 further comprising 
reconstructing an MR image by transforming the z-transformed MR data in remaining 
transverse dimension(s). 

33. (Previously Presented) The method of claim further comprising gridding 
the 2-transformed MR data in dimension(s) perpendicular to the first direction to 
reconstruct an MR image. 

34. (Previously Presented) The method of claim 31 further comprising the 
step of using additional MR data to track motion of one of the optimal imaging volume 
and an imaging object. 
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35. (Previously Presented) The method of claim 31 further comprising 
reconstructing the acquired data to form at least one of a 2D image and a 3D image. 

36 (Previously Presented) The method of claim 31 further comprising the 
step of using a portion of the acquired MR data to track motion of one of the optimal 
imaging volume and an imaging object. 

37 (Previously Presented) The method of claim 31 wherein the step of 
exciting and encoding spins is further defined as restricting data acquisition by encoding 
and filtering data so as to acquire data that is limited to the selected slab thickness. 

38 (Previously Presented) The method of claim 31 wherein the step of 
exciting and encoding spins is further defined as restricting excitation in at .east one 
direction other than the first direction. 

39. (Previously Presented) The method of claim 31 wherein the first direction 
is defined as a z-direction. 

40. (Previously Presented) The method of claim 31 wherein each MR data 
acquisition during continuous movement includes acquiring all k-space data in a 
direction of motion of a patient table for a selected subset of transverse k-space data. 

41. (Previously Presented) The method of claim 31 further comprising 
reducing exam time by imaging during table motion. 

42. (Previously Presented) The method of claim 31 further comprising 
processing the MR data using a gridding reconstruction. 

43 (Previously Presented) The method of claim 31 further comprising the 
step of maintaining a position of slab thickness fixed relative to a magnet of the MR 
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scanner during imaging of the desired FOV and the continuous .oving of one of *e 
optimal imaging volume and the imaging object. 

44 (Previous* Presented) The method of Cairn 31 further comprising 
44. (Previously r / direction while acquinng 

applying gradient waveforms on an ax.s parallel to the first 

imaging data. 

45 (Previously Presented) An MR apparatus to acquire multiple sets of MR 
date with a moving ^able and reconstruct MR Images without slab boundary artifacts 

COn " >rtS " ,9: a magnate resonance imaging (MR,) system having a 

. ^ dp mil assemblv to acquire MR images, 
s ,gna,s te an RP ;; movaWe fore and aft in the MRI system ebou. me magna, 

bore; and 

^puTrra-- -V larger than an optima, imaging 
V °' Ume ;LTo:r:«en, tab* - . or infertor to me desired 

FOV; ecceieratethe pa«e„,tab,e to a desired constant ^~™£Z 
e09 e of fhe desired POV reaches a slab fixed in potion wr«h respect to the 

ma9net a cquire full MR data with readout in a direction of table motion; 

IJlusty move the patten, tabie a, me desired constant vefccrty 1* 

repeal acq ^ des(red FQV 

patient table is moving until an MR data set is acqu 
to reconstruct an image of the FOV. 



. . n h^ti^u <iVR USPT0.EFXRF.1i1 * DN.S:8729306* CSID-.12623762994 * DURATION (mm«s):03-34 
PAGE 4I9 * RCVD AT 7I2I2004 12:46:24 PM [Eastern Daylight Time] SVR.U8PT0*Er art in 



Jul. 2. 2004 II :45AM ZP8 GROUP LLC 



No- 4862 P. 5/9 



_ . i«,w-.i-» S/N: 10/749,167 

Bnttatn, Jean Helen 

46. (Previously Presented) The MRI apparatus of claim 45 wherein the 
computer is further programmed to cause transmission of magnetic gradient waveforms 
to encode a k-space trajectory that is uniform in k z . 

47 (previously Presented) The MRI apparatus of claim 45 wherein the 
computer is further programmed to: 

. transform MR data with respect to z; 
align the z-transformed MR data to match anatomy across slab 

boundaries; and 

transform the z-transformed MR data with respect to at least one 
remaining dimension to reconstruct an MR image. 

48. (Previously Presented) The MRI apparatus of claim 45 wherein the 
computer is further programmed to: 

apply an RF pulse to excite a volume-of-interest; 

apply a k-space trajectory to encode the volume-of-interest; and 

filter the acquired MR data to restrict the MR data to the defined fixed 

slab. 

49. (Previously Presented) The MRI apparatus of claim 45 wherein the 

computer is further programmed to: 

acquire all kz data for a selected subset of transverse k-space data; 
define a set of magnetic field gradient waveforms to incrementally encode 

and acquire data in a given slab; and 

apply the set of magnetic field gradient waveforms in a cyclic order. 

50. (Previously Presented) A computer program to control a medical image 
scanner and create images across scanning boundaries without boundary artifacts, the 
computer program having a set of instructions to control a computer to: 

select an FOV spanning an area greater than a predefined optimal 
imaging area of a medical imag scann r; 
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determine a constant velocity by which to continuously translate a patient 
table about a magnet bore of the medical image scanner; 

position the patient table at a location inferior or superior to the desired 

accelerate the patient table to the constant velocity before a leading edge 
of the FOV reaches a slab fixed in position with respect to a magnet of the medical 
image device; 

play out RF and gradient waveforms during patient table acceleration to 

establish steady-state in the FOV; 

acquire full MR data with readout in a direction of table motion; 
continuously move the patient table at the desired constant velocity while 

maintaining position of the fixed slab; and 

repeat acquisition of full MR data for a number of table positions while the 
patient table is moving until an MR data set is acquired across the desired FOV to 
reconstruct an image of the FOV. 
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